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mm*] mmw 
mmfciz&ztf-hmmmzmm? znmii. mm?- hmmm±iz5 o o 

A~2 5 0 0 A0f 1 0#Mi>>U 3>I5:«ttt5Xli:> ttfsB^ 1 <Z>#MI& 
V V 3 >M(C^M%^^ 1X10 18 atoms/cm 3 J£U:£ <fc 3 ttUm* K- 
tr>^S:ff v^ftflBSI 1 ©#fiSJ/ U 3 >RCDf ttS S: P at SlSt, fftfBffi 1 
©PS#MIi/'J 3>±IC5 0 O A — 2 5 0 6 A^e>&£Mt&£MS/y-tf--f F 
£*£at£Xifgi:, BrffB^ife^MS/ y *>f KJtC 5 0 0A~3 0 0 0A^e>& 
SMWWK&JiSrrsxei:, frrfEJ&l ®PSMIJ/"J 3>i:ISfEiSj»^JRS/ 

JKJttWKLLKis 0 0A-2 50 o A^e,*^2C!)M^>u n y Wkltmm.'? Z> 

jinn, mmm 2 ©#mhv y n >bi<z>:£^& l littfta^ 2 ©£*ga*/ yn> 

jg£>I 1 (Dmmzm 1 <Z>#«Mtf>^F5S«£ 1X10 14 ~ 9X10 18 atoms/cm 3 K 

- hf >^t5igt, ttriB^ 2 y n >si<z>sfi 2 ©i^ici 2 omnm 

(O^WUbtt 1X10 14 ~9 X 1 0 18 atoms/cm 3 F— ^>^-TSXS^. ftffBl 2 
1X1 0 16 ~1 X 1 0 18 atoms/cm 3 K-tr>^-r-5X^i:. f&2 0)#« 

s©mos h^yp^^(Dm.^mmmmmicm2<Dmmm(D^m%-k uio 16 

— 1X1 0 18 atoms/cm 3 K-^>**-r£Xj|i£, ttfSBl 2 <Z)#^^$/ U 3 >jg|(Z> 
H 1 <Z)«C<£>— 3PfcV>L:£^C 1X10 19 atoms/cm 3 J^_htf)1 1 tf)2g«M<WM 

V*U±«JC1 X 1 0 19 atoms/cm 3 J^_h©^2 F-hZyf-tS 

m&m 2 ] tm& 1 ©^rass/ y n >jgs^©*$&4&i#A&#tf n >©>r 
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t>^At^5 r t *mm£ -tzm&m i tzmo^m&mm&m&ijmo 

T-mtitzftx ^z>z.£*!&m£ irzm&m 1 mm&^m&mmnm&^m* 
im&m 6 ] t-fiHisife &&my v -tf-r F_Lic*t® u t=. mmmmm-^mtm 

^^J ^ ^fc^^^^:l^©«M«l^$tlTv^sri:$:^t■tsM^lffi«©^ 

mizmiaym-nMo^mya* 1x1 o 16 ~i x 1 o^atoms/^F-tr^y-rs 

X^fciff|Bm2CD#^^e/U Z3»g|<Dg|l 1 <Dwm 

M©^M^F-lf >^*X^^im^T*feU, ttffB^2©^«M©MO S 

* (Difimi&mmmWtMm^ 2 1X10 16 ~1X10 18 atom 

s/cm 3 k- tr> y^- siit mmm 2®#^ , jn >m©^2 ©m^-^ 

9 ] iufBSH 2 tf>#HgH^ U n >m<Dm 1 (^^(D-SlS^tJt^Jgc^ 
©1X10 19 atoms/cm 3 J£*_htf)f5 1 0)^«§?tf>*8» F- fcT> 1 £>^«M 

©mos h^>Px$<Di&®cMmY : -¥yy£mmT*2b*). mmmzo^m^y 

U 3 yma>m 2 ©«g©— ®$&tf:£igc'\CE> 1X10 19 atoms/cm 3 J£*_tCD^ 2 

F- tf> 2 Oili©MO Sh7>^f ©Jfift^ F— 

y v £ nmx*& s r t -raft^ 1 sa«©^^ag©sgit^ 0 

[0 0 0 1 ] 
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*n*isj:Tfigmmi&j3tfim*&ti&¥mftmn. #ic«ffi&ffis§(voita g e De 

tector, M&Vd£mm)^l£ng.l/3r=]-V-$ (Voltage Regulator, J£A#VR£^ 
U)^*^ vJ-ytflslr^V-* (Switching Regulator, J^^SWRil^fH^if)^ 

[0 0 0 2] 

^)^§ffliSMO S#jg (Complementary MOS, MCMO S^fS) 7 
[0 0 0 3] 

3<£&mimJ&£^"5*B*iiMMO S (CMOS) *#i*««JCfeV^T, >F- h 
NMO S PMO S r* 9 > 

, ^ttyy- h*a£¥*#as«©ft3P8§»©»#Kj:y L*v*«mffitt*&-i 

LSV^tttBJESrTJfS^-^^l/y^a-n/F^ttttaAT^fcL, l>-* 
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JfcNMOSh7>i;x^, PMOS h t.%iz&m]±fo-tfBStfc£te2> 
mm.il It, 4*- h«@£>@&$: h^>^x#©*144h^L<t-3P^>!f- hit 

#*SS5/U PMO S b?yi?x9tz&P+M&1&&S/V n>$:Mv^fc#) 

PMO S h ^ ©4* - h^tt* #;V£:frbT©^£^tt¥®lftlCNM 

o s h7>^^id^PMo s h 7 > ? ^ tii^n©#^a^ y n > & 

i^t, ®5ic^1-j;e>^iKy-y->r K«jt©^icttNMi:PM<Z)>PM^ittX5g 

[0 0 0 4] 
[0 0 0 5] 

(i) ¥mfomfc±izmmMz£&m*ftMm&mzmm-tzjLm£. mm 

it\Z.£%>f- MSil$:^t5Igi:, ff- hmUm±iZ5 0 0A~2 5 0 0 
Kv>% 1 y n >I*«:i|tarr Slit, 1 ©#Jg||S/ U zt >I^JC^»g 

x 1 0 18 atoms/cm 3 j^Jbi:^S J:e>lC^^$: K-bf>^&ff V^l 

5ooa~25o o Afr<otez>-mM&±misvy-^ Fzmmtziimi. ismx 
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tf>f K_hfC5 0 0A~3 0 0 0 Aft 2>mMm*i&m-t Z> life % 

i (D p ?s v n y n mm&±m ^ u v a f h mmm z^.v^yifiz&v'f 
- hmm*Bf&-tz>j:n£. m^&MffiM&±iz 5 0 oa~2 5 0 oa*^^s 

~9X1 0 18 atoms/cm 3 F-lf>^i-SX^i:, m 2 U 3 >Jg<Z)gl 2 

©M^iC^2©#m§?©^M#»$: 1X10 14 ~9X 1 0 18 atoms/cm 3 K-tT>^ 

•r & x@ n , ^2 >; n > n & x. y ^ > uig 2 <D&m& tsv^ymv 

Km 1 ®#«M<Z>^M^£ 1X10 16 ~ 1X10 18 atoms/cm 3 F~ fcT> yf^I 
=fl£, $2®itSOMOS F^>^X^(D{S^i£M^lcm2©^«M©^ 

1X1 0 16 ~1 X 1 0 18 atoms/cm 3 \?-\fyy-?Z>j:n£.. f!2©#-3£!l 
J/'J3 1 L^lC 1X10 19 atoms/cm 3 J^J:(Df| 1 <Z> 

mmma^mm* F-^yy-t&nint.. m2 vnym&m 2 onm 

Z. h & <5 ^»*$l«©»3t*ffi L fee 
[0 0 0 6] 

( 2 ) ^1 CD^IgaS/ U n >§l^<Z)^#I^Ai£##n >©-f t>ftAT'fe 
[0 0 0 7] 

(3) ^ 1 ©#^^ V 3>lA©^iilA^^, BF 2 ©>ft^At* 
[0 0 0 8] 

(4) *i©^SS/U3>jR^©^«®#AiS^ £i©#ftfi*/y n> 
K©i|jttl*K:^l*»S:lfl«FK:»AU3ai38«e>*iSl-rSD o p e d-CVD^T'ifcS 

[0 0 0 9] 
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[0 0 10] 
[0 0 1 1 ] 
[0 0 12] 

(8) ii©iti0Mos b^^PxtKDi&mmi&mMmzmi <Dmmm 

(D^M®!*: 1X1 0 16 ~1 X 1 0 18 atoms/cm 3 F-tT>^-rSXSi:^2©#^ 

xi^int^y, i2 0#is®Mos h^>^x^©<sasi£M^icii2 

<Z>#«M<Z>^a»& 1X1 0 16 ~1 X 1 0 18 atoms/cm 3 K-tr>y-r^>XSil^ 
2 U =r >K©flS 2 ©ffi«©-asfttf£«/\cz>as 2 ©*g«M©*S» K 

[0013] 

o) M2o&i&&*/vnym<Dmi<Dmm<D-m&xf±&^<Di x i o 19 

atoms/cm 3 J^_t©ff| 1 <Z>$MB3!eZ)7*6# F~ bT^tfSI 1 <3D^«M<Z>MO S h5 

> s;* # ©&ftffi$ F— iwefc u , ^ 2 ©#*g,n$/ y n >Bi©Sfi 2 © 

M^©— 1X10 19 atoms/cm 3 J^±<Z)f| 2 (JD#«M©^M#f K~ 
[0014] 
[0 0 15] 
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[0 0 16] 

^jimwcmmmi o 2tfmi&tstiT^z> B zzizt/v n>¥mfam&i o i tpiz 
i i 5*^^stiT^s 0 fiT^-hiifeiiiio5, hnm 

i:«:SP+M^>yn>i o 7i:il^M>>yiJ->f Fii 2©iI)J<'Jt 
[0 0 17] 

^fc^j&Micfc^r, 7^f-;i/FlfiiIi o 6_ttcHi^*3?T&3NM© 

'Jn>S^l 1 7#JgJfc$nTV*S#, CMO S<Dtf- hMmcO— 

U&i/ y n > 1 0 7 U n >SJa# 116, 117 ttJWXSTf^a *i 

*ITV*5. fc£;l«>!f- h«S^«2 0 0-0 6 0 0 OA@l0lgfife 

&<D&C*fU t^®TOi5 0 0A^P,2 5 0 0 At«StlS= i*Ui#3£ 

[0 0 18] 

NS#l§a2/y=i>«tfE#l 1 6(CttlS&«i{£«cl 1 0 £&&ttffittlcS!tt# 

1 1 1 nmmm^mmmmi o 9*^u ief«m««©^«»«afic * y&#tts 
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[0 0 19] 

1 7 lC£^Tte3Kn>fcVNLBF 2 £M^ 1X10 14 ~ 9 X 1 0 18 atoms/cm 3 @g 

©sis^a&y, N-mi i 6jc^vnt«u yft^Lfamzm^ 1 x 1 o 14 ~ 

9X1 0 18 atoms/cm 3 g^©a^T*S>S 0 
[0 0 2 0] 

CtiN-Sm^l 1 6£itf P-*g£vft 1 1 7<Z)W^S:atbT^S^ 
[0 0 2 1] 

NiMosh5>s?x*, pimos h^^x^^tc^- h&p+artc-rs 

[0 0 2 2] 

b&mzn^rm-if~mmm*my!>m%tmN+ 103, p + 1 0 4 
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>f>i^Xr>i/3>MOSh7>^^ij|tLT^S. 3 <Z> # it & #J X. fc£ <& 
[0 0 2 3] 

<SaS^M«fS:Mtt, NMOS 114CDN-12 0 <D&&K.\Z*tt#i £. 
U >fcV*Ufcm3ff&JiV*»«tf 1X1 0 16 ~1 X 1 0 18 ato«s/c«%S^&y, 
PMOS 1 150P-121 ©»#K:tt^3l«ifti:bTJKn>3&V\LttBF 2 S:MVA 

i x i o 16 ~ i x i o 18 atoms/cm 3 @^-e&£o mmm^mmmwtmi*. 

NMOS 1 1 4<DN+ 1 0 3 LTU >fcV> blifffciii&M 

#1X10 19 atoms/cm 3 J£U:l?& PMO SI 1 5 <Z> P + 1 04 O^^Ctt^ 
M^£LT>tfn>fc^L&BF 2 $:MVNigfg*U X 1 0 19 atoms/cm 3 J£iLtT*&£ 0 
[0 0 2 4] 

0. 5 n m*>ejt5Citim"e$>So iai tCfeV^TtePMO S 1 1 5 0^I^A^7 
£Fl'-f>#>r-X/W>r-X T* A tiW£> Z> ft JC©ffi & « V - X 
[0 0 2 5] 
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[0 0 2 6] 
[0 0 2 7] 

ps^ya^iftsfii o i kw?l\zv v^'ft^Au looo — ii 
75tt'3~2 oi§rar--^/S:ffv^y y&vm&n* i x i o 16 

atoms/cm 3 ^ £ ? N M ? ^ MfitStM 1 0 2 5:Mt5. -£CD^LOC 

o smizj: V7j-;i Fmmmi o 6 &?§as, n&M^cfcs^- h»e^i o 5 

£KJ?#1 0 0 — 3 0 0AS£jg/«U ffiM©L£vHI«ffi«:»<5fc«>>f:*->*i 
Al/fcO^, iffiCVDMl ®^ii/'Jn>i^lf 5 0 0 A^f,2 5 0 
0 A fltlomc^ii/'J a >4» 1 x 1 

0 18 atoms/cm 3 J^_h h & £ J: 3 IC >tf a > % L < tt BF 2 £ >f > U ■ P + 
^^U3>!110 7l:MtS (02 (a) ) „ ZlZl-ei±>f >T>^AJCi *J P + 

>&2f<Z)^ttft&H^K:iaALUJ&^e>*i«lS*«Doped-CVDigT*P+S!#tgS 

K*e*«*>^"r->s/U'9->f fii 2 ^p+m^u^yv nzsm±izmm&i± 

ZL^=feBrtgT*fe^o f ITP+iy- ha^tCNM^^A&llIjg©^*?)©^ 
^^MilbTMBECVD^{Cj:»;i?fl:^^l 13^50 0A^f>3 0 0 OA 

(S2 (b) ) , -7* vuvt. bw&--y>f&mi,p+mtf- hm 
mitibLKizmmcvDmtgzm^TF-h mm® £ £ # k mit 

i5:10 0A~5 0 0AMf5 (02 (c) . P+l^-M 

i±©$6iaii 1 3 iz-m§hM&*rvrti/*-mi$,zmM}ihT. m«3ooA 

©IMfclR, SOOAfiDlltiDCVDSJCiSiM, l OASS©KJP©j»Kffc 
[0 0 2 8] 
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o o A<Dmm<Dm 2 (Dgrf&Mti/ v a>ii8 tvxi&mmcopm 

B F 2 & K-XA&MX-tfl X 1 0 14 atoms/cm 2 T*-f ^->^A-t-5„ ffi. B F 2 

©fs^y fc^n>&jav^=b=fi;b&v^ *v>%m2 (e) tc^-t j: e> iz&mm<D 

NSg^Mi^7# M/^* Ml 9-e/^*-->yLSiR»K:y 0ffx. 

lfF-X*3X 1 0 14 atoms/cm 2 ^^>^A-r-5o ^©ttNfi^&^b 
#&£o ffi, y >0>fWjy£*fciltS:MV^T%«:fofcV*. r<Z)<fc O IC^ICN§[!£& 

s a s/ u =i > ic ^ & p m&mtixD s/-h j&mm & -r * # n > 

5:?IAL, ft IC N M *»6#l WJ>%b< Itmm N MIS JJtttM^ £ fS *> M^t 
[0 0 2 9] 

^©^7* h l/V* M 1 9 fcRfcistk 7* h l/^X Mv^-->^LR I 
EftMK5>fxvf>y*t5i4l1?, 02 (f) tf)J:e>lC|g l^«M©N§ff 

#*§aj/U3>«ift«ti i6L i2iis©ps#Mi/'j3>Mfti i 7 

[0 0 3 0] 

(g) (Ca^fgic, 7*M/S?^M 19S;^-->^bNS^« 
*T?*««fc**fcttU>«:>f*>aAi6fCJ:y>P«*»fl!^l X10 16 ~1X1 
0 18 atoms/cm 3 jgSil^-5i:e)iC F-tf>yb, NMOS K9>S?:*#©y- 

^*j:tjPKu>f ycoNmi&mm^ummmi 2 0 £7t»t£ 0 tti2 (e) iz 
■&v&m 2 v 3>Mft©NS^MA^MtT, ^*>ytcH2 ( 

[0 0 3 1] 

(h) IC^f^lC, 7*M/^hll9^^-->^Ui^ 
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gs-e$>2>mm*:j* >&Amz£ y k-xisx i o 15 atoms/cm 2 tr F-y-f-s 

^i^«MT'feSN§ff©H2#^^$/U=i>^^i l 6icy;i/i*- 

>7A@E$§£-hfr&n>#* h&££fca&©^^M^I^l 08i:, NMO S 
h^>^*#(Z>V-Xfc£tf FW >fc«:SNSili^i||i&Iil 0 3 £|!f[l$ 
iC^fSo £fc02 (e) fctfmz (g) tCfcWS^2##gS2/U3>«m# 
©NM^M^AfcWB&LT, fSfc>ytcgI2 (h) lcfcv^cDNMfl^§^*3» 
SNljga»^*A F- tf> 9 U JfcRftSHSSmwNM^ftSr^-r * lit 

[0 0 3 2] 

•ebi7^ M/i?x fi&£^, ®2 (i) ic^-rstc s>e>^ic7* M/s;x 

M 1 9 £/\°#-->yLPM^%T*&5^n>&^t,B F 2 £>f ;f>&A& 
IC <k y 1X10 16 ~ 1X10 ^atoms/cm 3 ^*: &3 <fc 5 fC F~ tf 

>yu pmo s Y^yvT.zo) Fi/^xDPmi&mm^myswmi 2 iz& 

fr&V^ *fc02 (d) iCfcttSff^^MgHi/U 3>i^0Pl^»iA5: 
#K&LT, f^*>ytC®2 (i) ^CfeV^T(DP§ff^£^i^^$:PM^t^:^^ 
F- fcT> y U W«#t© PSSift Zj&&C*2> Z. £ =fe> pTtgT'&S., 
[0 0 3 3] 

f©t7* M/^h^itm 02 (j) ic^i"#{c. :7*hi/^xhi 
1 9 $:7\°^-n>^LPM^M%T^SB F^^t^^A^CJ: »J K-X15 
XI 0 15 atoms/cm 2 T* K-^tSiht, f 2#tit*fe5PS©f2W B 

m^fU^nm 109L PMO S h^>^x#©y-;*;i3 < i:t*Fl^>i:&& P 

&ftmm*n&m&i 0 4t*m&Kmjst't&. &t=.m2 m icfcv^ pmi© 

it^*»6^ £ P MS8fc#£«^ F - if > y U Jtg«^(g«m<Z) P §?*gm# £ 
[0 0 3 4] 
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[0 0 3 5] 
[0 0 3 6] 

os, pmos £=bicPM#MJi^y n>^«iii^M^u-9--r F©«M#?tT 

&SP§?3KU-9->f R^©§^#Sn?&l>, £ £lc#EEim&^CRiai&lcffl^e>*i 

+#^^i/u =r>^- hftccMos^ft^ji/i:^- h mm <Dffifej$ mem 
*; ffi*ifg> ig3»^ & * y - v * - * > h ^ifi^rt n ^¥^#§§fi 

[Hi] 
[02] 

*#§^©CM0S^^^«©$g)t*^S:^-rX5g]li6lT®Sc 
[0 3] 

[04] 

[05] 



1 3 



ffi!E# 2001-3084406 



#2001—118539 







i 


0 


1 ^ 


2 0 1 




i 


0 


2, 


2 0 2 




i 


0 


3 , 


2 0 3 


N + 


i 


0 


4 , 


2 0 4 


P + 


i 


0 


5 % 


2 0 5 




i 


0 


6, 


2 0 6 




i 


0 


7, 


2 0 7 




i 


0 


8, 


2 0 8 


n y a > 


i 


0 


9, 


2 0 9 




i 


1 


0, 


2 10 




i 


1 


1, 


2 11 




i 


1 


2, 


2 12 




i 


1 


3 


mmm 




i 


1 


4 , 


2 14 


NMO S 


i 


1 


5. 


2 15 


PMO S 


i 


1 


6, 


2 16 




i 


1 


7, 


2 17 




i 


1 


8 




i 


1 


9 




i 


2 


0 


N- 




i 


2 


1 


P - 




2 


2 


1 






2 


2 


2 







tfilE# 2001-3084406 



#2 0 01—118539 




ffiSE# 2001-3084406 



#2 001 — 118539 



[02] 




105 101 106 107 102 



(8) 

0>> ♦♦♦♦♦♦♦♦♦♦♦ | I I | f « 




120 



(h) 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 




109 104 121 104 



2 0 0 1 



-3084406 



#2 001 — 118539 



[03] 



214 



221 



r 



216 



217 



r 



215 



221 




208 210 208 209 211 209 



3E£ 



203 205 



203 201 206 202 204 205 



204 



[04] 



214 



203 205 



216 



217 



215 



222 



208 210 208 209 211 209 
■I idta mtosa 1- 




203 201 206 202 204 205 



204 



2001-3084406 



#2 001 — 118539 



[05] 



214 



r 



216 



^ r 



217 



215 




203 205 



203 201 206 202 204 205 



204 



ffifE4# 2001-3084406 



4f 2 001 — 118539 



cmo s M&ffiftt: &#t?/^»7-v*-s?^ y h^fftfit^r 

-^-n^#^^gtCfeVNT, CMO S©^- MiOilS&NMO S, PMO 
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